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Description

[0001] This invention relates to an improved appara-
tus for producing spirally formed pipe, particularly spiral
pipes having a diameter of approximately 25,4 mm (one
inch) or less, such an apparatus being disclosed in
US-A-4 924 684 and adapted for forming and slitting spi-
rally formed pipes. The device for slitting the pipe into
sections includes a first knife positioned inside the pipe,
and a second knife positioned outside the pipe. The
knives and a support roller more axially with the pipe
and seven it. As to background art, the document EP-A-
714 713 should be mentioned as well.
[0002] A large potential for small diameter spiral pipes
exists in the filter market, such as automobile oil filters.
These filters typically have a perforated inner metal cyl-
inder that is approximately 25.4 mm (one inch) in diam-
eter. Because pipes such as those used in oil filters need
to be accurately and cleanly cut in large quantities, a
pipe forming and cutting apparatus capable of fast and
accurate cuts is necessary.
[0003] There are several known ways to form and cut
a pipe. A pipe may be formed by spirally or helically
winding a continuous strip of metal, and joining adjacent
edges of the wound strip to form a spiral lockseam in
the pipe. In some pipe forming and cutting machines,
the spirally formed pipe is cut by moving a knife outside
the pipe into an overlapping position with a knife inside
the pipe. Other types of spiral pipe forming and cutting
machines use multiple knives or rotate the knives
around the pipe to cut the pipe into sections.
[0004] The accuracy of a cut depends upon minimiz-
ing the deflection of the pipe when the cutting knife or
knives are engaged. In some pipe forming and cutting
machines, the pipe may be supported by one or more
rollers, opposite the outside knife, to counteract the
force of the knives engaging in a cut. The support roller
may be pneumatically or hydraulically driven to move
the roller into and out of a support position.
[0005] Support rollers, while providing support
against deflection in the direction of the force of the cut-
ting knife, do not provide support for lateral deflection of
a pipe during the cutting process. Rollers tend to require
numerous parts as well as pneumatic or hydraulic sys-
tems that may be both costly and bulky. Furthermore,
the pipe cutting process may be slower and less accu-
rate than desired due to the time necessary to move the
support rollers into a supporting position against a pipe.
Accordingly, a pipe forming and cutting machine is nec-
essary with improved lateral pipe support while cutting
and that is both faster and more accurate.
[0006] The present invention is directed to an im-
proved apparatus for forming and cutting a spiral pipe.
More particularly, the present invention relates to an ap-
paratus having improved support for pipe that is being
cut into a section, in accordance with appended claims
1, 7 and 9.
[0007] According to one aspect of the present inven-

tion, the cutting apparatus preferably includes a first ro-
tatable knife to be positioned inside of the spiral pipe, a
second rotatable knife to be positioned outside of the
pipe, and a support assembly that is secured in a fixed
radial position with respect to the pipe. Means, prefera-
bly a pneumatically driven assembly, for moving the out-
er knife into an overlapping relationship with the inner
knife move the outer knife into a cutting position while
the support assembly guides and supports the pipe. The
apparatus also includes guide means, preferably a
pneumatically driven assembly, for moving the overlap-
ping knives and support assembly axially with the pipe.
The knives and support assembly cooperate to cut the
pipe as the pipe moves axially and rotates between the
overlapping inner and outer knives. According to anoth-
er aspect of the invention, the support assembly sur-
rounds the outside of the pipe and has a recessed por-
tion defining a gap to allow the outer knife to move into
an overlapping position with the inner knife. Further em-
bodiments of the invention are defined in the appended
subclaims.
[0008] The present invention provides significant ad-
vantages over conventional methods for making spirally
formed pipes, such as longitudinal filter pipes. The cut-
ting process may be accelerated with the cutting appa-
ratus of the present invention. Moreover, the support as-
sembly provides greater lateral stability to the pipe as it
is cut. The present invention also permits a less expen-
sive forming and cutting apparatus to be built.
[0009] The invention itself, together with further ob-
jects and attendant advantages, will be best understood
by reference to the following detailed description taken
in conjunction with the drawings.
[0010] FIG. 1 is a perspective view of the back and
right sides of the preferred embodiment of the present
invention.
[0011] FIG. 2 is an elevation view of the back side of
the preferred embodiment of the present invention.
[0012] FIG. 3 is a plan view of the preferred embodi-
ment of the present invention.
[0013] FIG. 4 is an elevation view of the right side of
the preferred embodiment of the present invention.
[0014] FIG. 5 is a left side, elevational view of the
forming head assembly of the preferred embodiment of
the present invention.
[0015] FIG. 6 is an front, elevational view of the form-
ing head assembly of the preferred embodiment of the
present invention.
[0016] FIG. 7 is a plan view of the top side of the form-
ing head assembly of the preferred embodiment of the
present invention.
[0017] FIG. 8 is a side elevational view of a part of a
spiral pipe forming machine which is used with the pre-
ferred embodiment of the present invention.
[0018] FIG. 9a-9e are sectional views of the edge
forming and corrugation rollers that are used in the spiral
pipe forming machine which is used with the preferred
embodiment of the present invention, with the strip edge
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configuration illustrated between the rollers.
[0019] FIG. 10 is a sectional view of the guide plates
and clamping members that are used in the spiral pipe
forming machine which is used with the preferred em-
bodiment of the present invention.
[0020] FIG. 11 is a fragmentary side view of the upper
bracket and pipe support assembly with the outer knife
in a cutting position.
[0021] FIG. 12 is a fragmentary side view of the upper
bracket and pipe support assembly with the outer knife
in a stand-by position.
[0022] FIG. 13 is a front sectional view of a support
assembly for use in the apparatus of FIG. 1.
[0023] FIG. 14 is a magnified view of inset A of FIG.
13.
[0024] Referring now to the drawings, FIGS. 1 and 2
show the combination 100 of the spiral pipe forming ap-
paratus 10 and improved slitter 75 of the present inven-
tion. Many elements of the pipe forming machine 10 are
conventional, and are described in greater detail in U.
S. Pat. No. 4,567,742, issued Feb. 4, 1986. The descrip-
tion of the pipe forming apparatus disclosed in that pat-
ent is incorporated by reference herein, and made a part
hereof. Many of the parts disclosed therein can be used
in the present pipe forming machine 10 with some ad-
aptation to accommodate the 38,1 mm (one and one-
half inch) wide strip 15 and its particular edge and cor-
rugation configurations that are used in the present pipe
forming machine 10.
[0025] FIG. 8 shows some of the elements of the pipe
forming machine 10. The machine includes a frame 11
and a control cabinet 12. A control panel 13 contains a
plurality of control elements 14, such as knobs, gauges
and dials, for controlling and monitoring the operation of
the pipe forming machine 10 and the slitter 75. The func-
tions of the various control elements are described in U.
S. Pat. No. 4,706,481, issued Nov. 17, 1987. The de-
scriptions of the control elements contained in that pat-
ent are incorporated by reference herein, and made a
part hereof.
[0026] A continuous metal strip 15 is fed into the frame
11 of the pipe forming machine 10. To make 25,4 mm
(one inch) diameter filter pipe, the strip 15 is preferably
38,1 mm (1.5 inches) wide and perforated. The strip 15
can be perforated before entering the pipe forming ma-
chine 10, or by a perforating drive roller in the pipe form-
ing machine 10. If the pipe diameter increases, a wider
strip 15 can be used and is preferred.
[0027] The metal strip 15 passes through a roller
housing 16 that contains a plurality of rollers that bend
the edges of the strip 15a into a predetermined shape
for forming the lockseam, and that form corrugation
grooves in the metal strip. FIGS. 9a-9e show the upper
edge forming rollers 16-u, the lower edge forming rollers
16-1, and corrugation rollers 16-c that are preferably
used for forming the strip edges and corrugations for
forming one inch diameter filter pipe. The strip 15 first
passes through the rollers shown in FIG. 9a, and suc-

cessively through the rollers shown in FIG. 9b through
FIG. 9e. Further information about the function and op-
eration of the edge forming rollers and corrugation roll-
ers is disclosed in U.S. Pat. No. 4,567,742, which is in-
corporated by reference herein and made a part hereof.
[0028] A lower drive roller 17 and an upper drive roller
18 are rotatably mounted in the frame 11. The drive roll-
ers cooperate to pull the metal strip 15 into the frame 11
and through the roller housing 16. The two drive rollers
17, 18 then push the metal strip 15 between the upper
guide plates 19 and lower guide plates 20. The width of
the drive rollers 17, 18 and the guide plates should be
adapted to conform to the width of the strip 15. As shown
in FIG. 10, the lower guide plates 20 are secured to the
frame 11 by bolts 20a. The lower guide plate 20 also
contains grooves to accommodate the corrugations and
edges formed in the strip 15. Clamps 20b are pivotally
connected to a base 20c that is attached to the frame
11. The clamps 20b hold the upper guide plates 19
against the lower guide plates 20.
[0029] Referring now to FIGS. 1 through 5, a forming
head assembly 21 and a mandrel assembly 22 cooper-
ate to form the metal strip 15 into a spiral pipe 23. The
forming head assembly 21 includes a base 27 which is
detachably secured to a forming head table 28. A clamp
26 is used to secure the forming head base 27 to the
forming head table 28.
[0030] As best shown in FIGS. 5 and 6, the forming
head assembly 21 also includes a forming head 29
which is bolted to the forming head base 27. The forming
head 29 is enclosed around a lateral bore 30. The metal
strip 15 is formed inside of the lateral bore 30 into a spiral
pipe having a diameter of approximately 25,4 mm (one
inch). Helical grooves 31 are cut into the forming head
29 to accommodate the corrugations on the helically-
wound strip and the spiral pipe 23. Deeper helical
grooves 32 are provided for the formed edges 15a of
the strip 15 and the resulting lockseam 24. The inner
grooves 31 and 32 help guide the helically-wound strip
15 and spiral pipe 23 through the forming head 29. The
inner diameter of the lateral bore 30 determines the out-
er diameter of the spiral pipe 23. If the diameter of the
spiral pipe is to be varied, a forming head 29 with a dif-
ferent diameter lateral bore 30 should be used. Inter-
changeable forming heads with different diameter later-
al bores can be used in the preferred embodiment of the
present invention. In one embodiment, the pipe forming
apparatus of the present invention may be used to make
spiral filter pipe 25,4-50,8 mm (one to two inches) in di-
ameter from a 38,1 mm (one and one-half inch) wide
perforated metal strip 15. It is expected that spiral pipe
as small as 22,2 mm (seventh-eighths of an inch (ä
inch)) in diameter can be made with the pipe forming
apparatus 10 of the present invention. Of course, the
present invention is not limited to making perforated fil-
ter pipe and may also be modified to produce larger or
smaller pipe diameters.
[0031] The forming head 29 mates with a removable
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inset 33. The inset 33 is held in place by pins (not
shown). The radius of curvature of the removable inset
33 is smaller than the radius of curvature of the lateral
bore 30. The inner surface of the removable inset 33
can be coated with a friction reducing material. The re-
movable inset 33 is intended to prevent the metal strip
15 from locking up as it is driven around the lateral bore
30 of the forming head 29.
[0032] Referring to FIGS. 1, 2 and 5, the spiral pipe
23 is not only formed inside the enclosed forming head
29, but at the same time is formed around a completely
cylindrical mandrel 60. The clearance between the man-
drel 60 and the surface of the lateral bore 30 in the form-
ing head 29 is approximately twice the thickness of the
metal strip, plus 0,15-0,08 mm (0.006-0.003 inches)
each side. The closely controlled clearance between the
mandrel 60 and enclosed forming head 29 provides
greater accuracy in producing pipe having a consistent
diameter. If there is too much clearance, the strip 15 will
buckle in the forming head. If there is too little clearance,
the strip 15 will lock up inside the forming head. For a
more detailed discussion of a suitable pipe forming ap-
paratus, reference is made to U.S. Patent No. 4,924,684
issued May 15, 1990. The entire disclosure of U.S. Pat-
ent No. 4,924,684 is incorporated by reference.
[0033] The preferred embodiment of the present in-
vention also includes an apparatus for slitting the spiral
pipe made with the pipe forming apparatus 10. The
present slitting apparatus 75 includes many elements of
the slitting apparatus disclosed in U.S. Pat. No.
4,706,481 and U.S. Pat. No. 4,924,684. The descrip-
tions of the slitting apparatus contained in these patents
are incorporated by reference herein and made a part
hereof.
[0034] Referring now to FIGS. 1-4, an inner knife 80
is attached to a boom 81 with a bolt 82. A washer 83 is
positioned between the bolt 82 and the inner knife 80.
The inner knife 80 has an oversized central opening 84
(not shown), which permits the position of the inner knife
to be adjusted in any radial direction relative to the inner
surface of the spiral pipe 23. In general, the knife 80 will
be centered within the spiral pipe 23. It is most preferred
that the inner knife can be centered within the pipe with-
out an oversized opening 84.
[0035] The boom 81 passes through the mandrel 60,
and is free floating within the mandrel 60. Thus, the
boom 81 does not necessarily rotate with the mandrel,
but is designed to rotate only during this slitting process.
The boom is preferably passively rotatable, i.e., it is ro-
tationally driven by the overlapping inner knife 80 and
outer knife 110 during the slitting process. To provide
the passive rotation, the end of the boom 81 opposite
the inner knife 80 is surrounded by combination needle/
thrust bearings (not shown). These needle/thrust bear-
ings can be obtained from IKO Bearings, of Arlington
Heights, Ill. The bearings are held in a boom holder as-
sembly 86 by an annular support member 87, a lock
washer 88, and a lock nut 89.

[0036] The boom holder assembly 86 has an upper
section 90 and a lower section 91. Each section has a
central semi-cylindrical cavity which abuts the annular
support member 87. The upper section 90 and the lower
section 91 are clamped to each other by a plurality of
allen bolts 92. The lower section 91 is mounted on an
attachment block 93, and fixed thereto by allen bolts 94.
The attachment block 93 passes between guide shafts
95, and is secured to a shaft connector 96 by allen bolts
(not shown). A plurality of allen bolts 97 squeezed to-
gether the ends of the shaft connector 96 around the
guide shafts 95, so that the shaft connector 96 slides
axially with the guide shafts 95. The guide shafts 95
pass through openings in the forming head table 28, and
slide through the bearing housings 98, which include
THK Slide Bearing SC 30 assemblies. There are four
such bearing housings 98, each of which is attached to
the top of a mounting leg 99 by allen bolts 101. The four
mounting legs 99 are provided to support the mandrel
assembly 22 and the slitting apparatus 75 at the correct
height with respect to the forming head table 28 and the
pipe 23. The mounting legs 99 are attached to the base
plate 102 by allen bolts 103. The base plate 102 is at-
tached to the pipe forming machine 10. Oval pivot slots
(not shown) are provided in the base plate 102, so that
the pipe cutting apparatus can be pivoted about the
center of the inner knife 80. Most of the bolts that con-
nect the various components of the boom assembly 86
pass through oval slots so that the position of the com-
ponents can be adjusted relative to each other.
[0037] An outer knife 110 is generally positioned be-
low the inner knife 80 and outside of the pipe 23. The
outer knife is held in a vertical holder 111 by a lock wash-
er and lock nut 114 that are connected to the shaft of
the knife. Bearings (not shown) permit the outer knife
110 to be passively rotatable, that is, rotationally driven
by contact with the rotating pipe 23. The vertical holder
111 is attached to a slide bearing assembly 111a, (e.g.,
THK Roller Table Type VRM 3105A). The slide bearing
assembly 111a is also attached to the central portion of
a knife slide block 112. The vertical holder 111 and outer
knife 110 can thus slide up and down relative to the knife
slide block 112. The knife slide block 112 has two cylin-
drical openings through which the guide shafts 95 pass.
A plurality of allen bolts 113 squeeze together the sides
of these openings around the shafts 95, so that the knife
slide block 112 is also affixed to and slides axially with
the guide shafts 95.
[0038] During the pipe forming process, the outer
knife 110 must be maintained in a standby position,
where it will not interfere with the spirally moving pipe
23. When it is time to cut the pipe, the outer knife blade
is moved to a cutting position, where it punctures the
spiral pipe 23 and overlaps the inner knife 80 (see, e.g.,
FIG. 11).
[0039] The outer knife blade 110 is moved into and
out of its cutting position by the pneumatic cylinder as-
sembly 116. This assembly includes a pneumatic cylin-
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der 117 that controls a piston 118. A lower clevis 119 is
attached to the piston 118 and a set of links 120, 121.
The lower links 120 are pivotally connected to the clevis
119 and an arm 122 which is integral with and extends
from the central portion of the knife slide block 112. The
upper toggle links 121 are pivotally connected to the cle-
vis 119 and the bottom of vertical holder 111. Thus, when
the piston 118 is fully extended, the vertical holder 111
and outer knife 110 will be raised vertically into the cut-
ting position where the cutting edges of the inner and
outer knives overlap and puncture the pipe 23. (See
FIGS. 2 and 4) When the piston 118 is retracted into the
cylinder 117, the toggle links 120 and 121 will collapse
and pull down the vertical holder 111 and the outer knife
110 to the standby position. (See FIG. 1).
[0040] An upper clevis 123 is attached to the top of
the cylinder 117. The upper clevis 123 is pivotally con-
nected to a threaded shaft 124. Nuts 125 secure the
threaded shaft 124 to one end of a cylinder support
bracket 126. The other end of the cylinder support
bracket 126 is attached to the central position of the
knife slide block 112. (The vertical holder 111 and slide
bearing assembly 111a are connected to the opposite
side of the knife slide block 112.) As a result of its con-
nection to the knife slide block 112, the cylinder support
bracket 126 and other components of the pneumatic cyl-
inder assembly 116 move axially with the guide shafts
95. The threaded shaft 124 of the pneumatic cylinder
assembly 116 permits adjustment of the standby and
cutting positions of the lower knife 110.
[0041] As shown in FIG. 1, the slitting apparatus 75
of the present invention also includes a pipe support as-
sembly 230. The support assembly 230 includes a sup-
port sleeve 231 mounted on a sleeve holder 232. The
sleeve is removably affixed to the sleeve holder 232 by
bolts 235. The sleeve holder 232 is secured to an upper
bracket 233 by bolts 234 extending vertically through the
sleeve holder 232 and upper bracket 233 such that it is
fixed in a radial direction with respect to the pipe 23.
[0042] During the pipe forming process, the support
assembly 230 is maintained in a fixed position where it
does not interfere with the spirally moving pipe 23 (see,
e.g., FIG. 12). When it is time to cut the pipe and the
outer knife 110 is moved to its cutting position, the sup-
port sleeve 231 will keep the pipe from being deflected
where it contacts the spiral pipe (see, e.g., FIG. 11). The
support sleeve 231 is positioned at the end of the pipe
and preferably surrounds the pipe. The support sleeve
231 thus operates to prevent the boom 81 from deflect-
ing upward or laterally in response to the force exerted
by the outer knife 110. Additionally, the sleeve prevents
the pipe material at the cut end from flaring out as it is
being cut.
[0043] With small diameter pipes (i.e., approximately
25,4 mm (1 inch)), it is difficult to keep the boom 81 rigid
when the outer knife 110 engages the pipe 23. If the
boom 81 deflects away from the outer knife 110 during
the cutting process, the inner and outer knives will move

apart and not overlap to cut the pipe. The support sleeve
231, by limiting any deflection of the pipe, maintains the
inner and outer knives in an overlapping relationship
during the slitting process.
[0044] The support sleeve 231 is preferably con-
structed from a heat treated steel such as AIFI A2 steel.
The sleeve 231 substantially surrounds the pipe mate-
rial to be cut. The sleeve is configured such that a pre-
determined distance, preferably 0,13 mm (0.005 inch),
is maintained between the outer diameter of the pipe
and the inner diameter of the sleeve. The sleeve there-
fore preferably has an inner diameter 241 that is 0,25
mm (0.01 inches) greater than the predetermined outer
diameter of the pipe being cut. Different size support
sleeves 231 may be constructed to accommodate spe-
cific pipe diameter requirements.
[0045] In one embodiment, the sleeve 231 surrounds
the entire circumference of the pipe where the pipe en-
ters the sleeve and surrounds approximately 270 de-
grees of the pipe's circumference leaving a gap where
the outer knife engages the pipe. In another embodi-
ment, the sleeve may surround the entire circumference
of the pipe and not have a gap. When the embodiment
of a sleeve with no gap is used, the outer knife engages
the pipe outside of the sleeve.
[0046] FIGS. 11-12 illustrate the extended upper por-
tion 236 of the sleeve. The upper portion of the sleeve
232, opposite the outer knife 110, preferably has a width
of 38,1 mm (1.5 inches) extending axially from approx-
imately 33,0 mm (1.3 inches) behind the cutting edge of
the inner knife 80 toward the pipe forming portion of the
apparatus to approximately 5,1 mm (0.2 inches) past the
cutting edge of the inner knife. The sleeve also includes
a beveled or tapered receiving edge 237. The tapered
receiving edge preferably extends around the entire in-
ner diameter of the sleeve and aids in guiding the pipe
through the sleeve. The recessed lower portion 238 of
the sleeve 231 permits necessary clearance for the out-
er knife 110 to engage the pipe 23.
[0047] As best shown in FIGS. 13 and 14, the support
sleeve 231 also preferably includes an angled edge 240.
The angled edge 240 is positioned on one side of the
recessed lower portion 238 of the sleeve 231. When a
section of pipe rotates between the inner and outer
knives during a cut, sharp or jagged edges may develop
at the newly formed pipe edges. The pipe forming and
cutting apparatus 100 may jam due to the sharp edges
catching on the sleeve 231 as the newly cut edges are
rotated in the sleeve. A more gradual transition to the
preferred 0,13 mm (0.005 inch) clearance between the
sleeve 231 and pipe is accomplished with the angled
edge 240. In one embodiment, the angled edge 240
forms approximately a 15 degree angle with the vertical
axis. In other preferred embodiments, this angle may be
optimized for the type of material to be cut or for different
cutting applications. By providing a gradual transition for
a freshly cut edge of a pipe rotating in the sleeve, the
angled edge minimizes potential jamming difficulties.
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[0048] Referring again to FIG. 4, the support assem-
bly 230 preferably attaches to the upper bracket 233
which is connected to opposite ends of the knife slide
block 112. The upper bracket 233 includes an overhead
member 233-H bolted to the tops of two vertical mem-
bers 233-F and 233-B. The bolts pass through oval slots
in the overhead member 233-H, which permit angular
adjustment of the support sleeves position. The support
sleeve is connected to the overhead member 233-H via
the sleeve holder 232 and support bolts 234. Each ver-
tical member of the upper bracket 233 includes oval
slots 233-S. These oval slots 233-S permit the height of
the overhead member 233-H, and hence the position of
the support assembly 230, to be adjusted. Although
fixed in a radial direction with respect to the pipe 23, the
support sleeve 231 moves in the axial direction of the
pipe during the cutting operation because the upper
bracket 233 is connected to the guide shafts 95 via the
knife slide block 112.
[0049] A slide 147 is provided to catch pipe sections
23a that have been severed by the slitter apparatus 75.
The slide 147 has a vertical flange 148 that is connected
to the cylinder support bracket 126. Thus, the slide 147
also moves in unison with the cutting knives 80, 110 and
support sleeve 231 during the cutting operation.
[0050] When the outer knife 110 punctures the pipe
23 and overlaps the inner knife 80, the guide shaft sys-
tem allows the axially moving pipe to push the overlap-
ping knives and the support sleeve, and their connected
components, in unison with the pipe. An axial motion
cylinder assembly 150 is provided to assist the axial
movement of the pipe cutting apparatus 75. As best
shown in FIG. 2, this assembly 150 includes a pneumat-
ic cylinder 151 which is supported by a piece of flat stock
152, and held in place by a nut 153. The flat stock 152
is attached to a mounting leg 99. The piston 154 is se-
cured to a second piece of flat stock 155 by a pair of
nuts 156. The second piece of flat stock 155 is bolted to
the central inner portion of the shaft connector 96. When
air is supplied to the cylinder 151 in one direction, the
piston 154 extends out of the cylinder, and pushes the
shaft connector 96, and its connected components, in
the axial direction of the pipe 23. When the air to the
cylinder 151 is reversed, the piston 154 retracts and
pulls the inner and outer knives 80, 110, back to their
starting or "begin-cut" position.
[0051] A stop/shock-absorber mechanism 160 is pro-
vided to fix the begin-cut position of the inner and outer
knives. (See FIG. 2) This mechanism comprises a
mounting plate 161 which is attached to the forming
head table 28. A commercially available hydraulically-
dampened plunger 162 extends through the mounting
plate 161 in the axial direction of the pipe. The plunger
162 is held in place by nuts 163, which mate with the
threaded portions of the plunger 162. A plastic tip 164
is mounted on the piston (not shown) of the plunger 162.
The stop/shock-absorber assembly 160 serves two
functions. First, it serves as a stop, which sets the begin-

cut position of the pipe slitting apparatus 75. When the
axial motion of the piston 154 fully retracts, a strip of flat
stock 165 attached to the upper bracket 233 comes to
rest again the plastic tip 164 of the fully retracted plunger
162 as shown in FIG. 2. Thus, the nuts and threaded
portions of the plunger 162 can be adjusted to set the
begin-cut position. Second, when the piston 154 ex-
tends and pushes the upper bracket 233 and flat strip
165 away from the stop/shock-absorber mechanism
160, a spring (not shown) in the plunger 162 pushes its
piston (not shown) and plastic tip 164 out of the plunger
162. When the upper bracket 233 and flat strip 165 re-
turn to the begin-cut operation, they will push the plastic
tip 164 and its piston into the plunger 162, until the upper
bracket 233 returns to the begin-cut position. While the
piston is pushed back into the plunger 162, it provides
a hydraulic cushion or shock-absorber effect on the up-
per bracket 233 and its connected components.
[0052] A proximity sensor 170 is also mounted in the
mounting plate 161 adjacent to the stop/shock absorber
mechanism 160. The proximity sensor 170 is connected
to the slitter control circuit, and prevents the slitting proc-
ess from beginning if the slitter is not all the way back
in its begin-cut operation. If the slitter is not in its begin-
cut position and the slitting process begins, the axial mo-
tion piston 154 will reach its end of travel before the pipe
23 is fully severed.
[0053] It may be noted that many of the components
of the pipe forming apparatus 10 and slitter apparatus
75 are made of toolsteel (58°-62° HRC), CRS or Me-
hanite.
[0054] The operation of the pipe forming apparatus 10
and slitter apparatus 75 of the preferred embodiment of
the present invention will now be described. The oper-
ation is similar in many respects to that described in de-
tail in U.S. Pat. No. 4,567,742 and U.S. Pat. No:
4,706,481. The descriptions of the operation of the ap-
paratus disclosed in those patents are incorporated by
reference herein and made a part hereof.
[0055] In the combination pipe former/slitter 100 a
perforated strip of metal 15 is pulled into the roller hous-
ing 16 by the drive rollers 17 and 18. In the roller housing
16, the strip is corrugated and the edges of the strip are
formed in the shapes desired to produce a spiral lock-
seam. Drive rollers 17 and 18 then push the corrugated
and edged formed strip through the guide plates 19 and
20 and into the forming head assembly 21. The strip is
driven around the rotatable mandrel 60 and inside the
lateral bore 30 of the forming head 29. The metal strip
is driven between the mandrel 60 and inside the lateral
bore 30 of the forming head 29. The metal strip is driven
between the mandrel 60 and forming head 29 in a helical
manner, so that the outer edges of the strip are posi-
tioned adjacent to each other in helical fashion. The fold-
ing rollers 36 and 37 cooperate to fold the adjacent, mat-
ed edges of the helically wound strip. The lockseam
closing roller 52 compresses the folded strip edges
against the mandrel 60 to form a tight lockseam 24. Dur-
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ing the pipe forming operation, the mandrel 60 is pas-
sively rotatable and pivotable, thereby eliminating fric-
tion that might otherwise cause the helically wound strip
and pipe to lock up between the mandrel 60 and forming
head 29.
[0056] As the spiral pipe production continues, the
pipe 23 moves out of the forming head block 29 in a
helical fashion. That is, the pipe 23 moves in its axial
direction while it rotates. During the pipe production
process, the outer knife 110 is in its standby position, as
well as in the begin-cut position. Thus, the pneumatic
cylinder assemblies 116, 150 have their respective pis-
tons fully retracted. When the pipe 23 reaches its de-
sired length, air is sent to both of these pneumatic cyl-
inder assemblies to fully extend their respective posi-
tions. Thus, the pneumatic cylinder assembly 116 push-
es the outer knife 110 upward so that it punctures the
pipe 23 and overlaps the inner knife 80. The pneumatic
cylinder assembly 150 extends its piston, which pushes
all of the components connected to the guide shafts 95,
including the inner and outer knives and the support
sleeve, in the axial direction of the pipe. As the pipe
forming machine 10 continues to produce the pipe 23 in
a spiral manner, the pipe moves axially with, and rotates
between the overlapping inner knife 80 and the outer
knife 110. After the pipe completes one revolution, the
section of the pipe 23a in front of the overlapping knives
will be completely severed and will fall into the slide 147.
[0057] Once the cutting process is complete, the air
supplied to the pneumatic cylinder assemblies 116, 150
will be reversed. As a result, the outer knife 110 will be
returned to its standby position, and the piston 154 will
pull all the components connected to the guide shafts
95, including both knives and the support sleeve, back
to the begin-cut position.
[0058] Referring now to FIGS. 2 and 8, to operate the
cutting apparatus 75 in an automatic mode an electrical
encoder 27' is coupled to the lower drive roller 17 of the
pipe producing machine 10 by a pulley belt 28'. The en-
coder 27' is adapted to generate pulses corresponding
to the number of rotations of the lower drive roller 17.
These pulses are transmitted over a cable 29' to a con-
trol box 44'. The control box 44' is programmed to check
for a first pulse count corresponding to the desired
length of the pipe, a second pulse count corresponding
to a slow-down point for pipe production, and a third
pulse count corresponding to the amount of axial travel
of the pipe required for the pipe to be completely cut by
the cutting apparatus 75. Three counters 45', 46' and
47' are included in the control box 44'. These counters
can be incremented or decremented, one pulse at a
time. The first pulse count (i.e., pipe length) is set with
the first counter 45', the second pulse count (i.e., slow-
down point) is set with the second counter 46', and the
third pulse count (i.e., cut length) is set with the third
counter 47'. The control box 44' sends pneumatic sig-
nals to the pneumatic cylinders 117, 151 over line 48' in
response to the first, second and third pulse counts.

[0059] The control box 44' also has four control
switches 147', 148', 149', and 150'. A first control switch
147' selects manual or automatic control of the pipe cut-
ting apparatus 75. In the manual mode, the second, third
and fourth control switches 148', 149' and 150' are op-
erable to manually actuate the pneumatic cylinders 117,
151. That is, the second control switch 148' may be used
to move the piston rod 118 in and out of its cylinder 117,
and thereby move the outer knife 110 into and out of its
cutting position. The third control switch 149' may be
used to move the piston 154 in and out of its cylinder
151, and hence slide the inner knife 80, outer knife 110
and support sleeve 231 in the axial direction of the pipe
23. When the first control switch 147' is put into auto-
matic mode, the second, third and fourth control switch-
es 148', 149' and 150' are deactivated, and all three
counters 45', 46' and 47' are reset to zero. The pipe cut-
ting apparatus 75 will then automatically cut the pipe 23
into sections 23a as the pipe is produced on the pipe
forming apparatus 10.
[0060] The control panel 13 is provided with an on/off
switch for the pipe cutting machine 75 and three speed
adjustment knobs 135', 136' and 137. The first speed
adjustment knob 135' controls the production speed of
the pipe as it is formed with the pipe forming machine
10. The second speed adjustment knob 136' controls
the speed at which the pipe is formed prior to the outer
knife 110 moving from its standby position to its cutting
position. In order to consistently obtain pipe sections
that are cut to the same length, it is important that the
pipe 23 travels at a constant, relatively slow speed while
the outer knife 110 moves from its standby position to
the cutting position. A relatively low speed minimizes the
effect of any pulse count errors on the length of the pipe
sections 23a. Thus, prior to moving the outer knife 110
to the cutting position, it is preferred that the pipe pro-
duction is slowed from its fastest, most efficient produc-
tion speed to a transitional, "slow-down speed." The
second speed adjustment knob 136' controls this slow-
down speed. The third speed adjustment knob 137' con-
trols the speed of the pipe production while the outer
knife 110 moves to, and is in, the cutting position where
it cooperates with the inner knife 80 and support sleeve
231 to cut the pipe 23. The cutting speed is usually set
at one-half the production speed, or whatever speed is
convenient. The speed control knobs 135', 136', 137'
can be used to adjust the production speed, slow-down
speed and cutting speed of the pipe cutting apparatus
75 during both manual and automatic modes of opera-
tion.
[0061] The cutting apparatus 75 operates in conjunc-
tion with the pipe producing machine 10 in automatic
mode in the following manner. The spiral pipe forming
process is initiated with the pipe forming machine 10 in
a known way. When the leading edge of the pipe 23 be-
gins to leave the forming head 29, the pipe producing
machine is temporarily halted, and the pipe cutting ap-
paratus 75 is energized by turning on the on/off switch
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on the control panel 13. The pneumatic cylinder assem-
blies 116, 150 are initialized to be in their standby posi-
tions, so that the outer knife 110 does not overlap the
inner knife 80. The first counter 45', the second counter
46', and the third counter 47' are set to zero. Air is sent
to the axial motion cylinder 151 to fully retract piston 154,
so that the inner and outer knives are in the begin-cut
position.
[0062] Typically, the pipe cutting apparatus 75 will be
initially operated in its manual mode to cut a few sections
of pipe to determine the optimum positional adjustments
for the inner knife 80, outer knife 110 and support sleeve
231. The pipe cutting apparatus 75 then is run in and
out of automatic mode a few times to find the optimum
settings for the production speed, slow-down speed,
cutting speed, and the pulse counts for the pipe length,
slow-down point, and cut length. Once these variables
are determined, the pipe cutting apparatus 75 is ready
for continuous automatic operation.
[0063] In a typical example of automatic operation,
the first counter 45' may be set to 1250 pulses for pipe
length, the second counter 46' may be set to 1100 pulses
for the slow-down point, and the third counter 47' may
be set to 375 pulses for the cut length. A cutting cycle
begins by resetting all three counters 45', 46', 47' to ze-
ro, and by cutting the part of the pipe 23 that extends
past the inner and outer knives will in the begin-cut po-
sition. This part of the pipe will be referred to as the "lead
section".
[0064] When the pulse count is at zero in all three
counters, the control box 44' sends a first pneumatic
pulse signal, via line 48', to the pneumatic cylinder as-
sembly 116. The piston 118 is thereby energized and
pushed downward to its extended position. The outer
knife 110 is thereby moved to the cutting position where
the cutting edges of the inner and outer knives puncture
the pipe 23. The first pneumatic pulse signal also revers-
es the direction of air supplied to the axial motion cylin-
der 151, so that the piston 154 pushes the shaft con-
nector 96, and all components connected to the guide
shafts 95, axially with the pipe. The pipe forming ma-
chine 10 continues to produce the pipe 23 in a spiral
manner. The pipe 23 thus moves axially with, and ro-
tates between, the overlapping inner knife 80 and the
outer knife 110. The encoder 27' generates a train of
pulses that correspond tot he length of the next section
of pipe being formed, which has its leading edge at the
overlapping knives. This section of pipe will be referred
to as the "new section". All three counters 45', 46', 47'
count in unison as the new section of pipe is formed and
the leading section of pipe is severed.
[0065] The guide shafts 95 allow the inner and outer
knives to move in the axial direction of the pipe under
the forces provided by the new section of pipe pushing
on the overlapping knives and the extension of the axial
motion piston 154. Thus, the inner knife 80, outer knife
110 and support sleeve 231 cooperate to cut the com-
plete circumference of the leading section of pipe as the

pipe moves axially and rotates between the inner and
outer knives. The third pulse count will be set at the
number of pulses corresponding to the axial travel cor-
responding to slightly more than one pipe rotation. It is
generally preferred to have a little overlap in the cut to
assure that the leading pipe section is completely sev-
ered.
[0066] When the third pulse count is reached, the third
counter 47' stops counting, but the first and second
counters 45' and 46' continue to count as the new sec-
tion of pipe continues to be produced. Also, the control
box 44' sends a second pneumatic pulse signal to the
pneumatic cylinder assemblies 116, 150 along line 48'.
This second pneumatic signal indicates that the cutting
process is completed, and thus operates the pneumatic
cylinders 117, 151 to fully retract their respective pis-
tons. The outer knife 110 is then moved to its standby
position. The air supplied to the cylinder 151 is also re-
versed, so that the piston 154 pulls the cutting assembly
75 mounted on the guide shafts 95 back to its begin-cut
position. When the third pulse count is reached, the new
section of pipe also stops being produced at the cutting
speed, and begins to be formed at the production speed.
[0067] The new section of pipe will continue to be pro-
duced at the production speed, and the first and second
counters 45', 46' will continue to count pulses, until the
second pulse count is achieved. At that time, the slow-
down point will be reached. The second counter 45' will
stop counting, and the new section of pipe will be formed
at the slow-down speed.
[0068] The new section of pipe will continue to be
formed at the slow-down speed, and the first counter 45'
will continue to count pulses, until the first pulse count
is reached. The first pulse count indicates that the new
section of pipe has reached its desired length. When the
first pulse count is reached, all three counters are reset
to zero, and cutting process just described is repeated
for the new section of pipe. The same cutting process
will continue to be repeated as additional sections of
pipe are produced.
[0069] The control scheme just described for the pipe
cutting machine 75 is generally preferred because the
pulse counts for the pipe length, slow-down point and
cut length can be set independently, and the cut length
is automatically accounted for in the pipe length. More-
over, the foregoing control scheme is preferred for cut-
ting the spiral pipe into sections up to approximately 1,5
m (five feet) in length. For longer sections of pipe, the
first pulse counter can be eliminated, and a limit switch
connected to the pipe runoff table can be used to indi-
cate that the desired pipe length has been reached. Oth-
er control schemes and considerations are disclosed in
U.S. Patent No. 4,823,579 issued April 25, 1989. The
control schemes disclosed in that patent are specifically
incorporated by reference herein.
[0070] From the foregoing, an improved apparatus for
forming and cutting spiral pipe has been described. The
apparatus includes a pipe support assembly that pro-
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vides a simple way to give extra support to a pipe as it
is being cut. Because, in a preferred embodiment, the
support assembly surrounds the pipe at the end being
cut, any pipe deflection caused by the force of the over-
lapping knives is minimized and the cut accuracy is im-
proved.
[0071] It should be understood that changes and
modifications to the preferred embodiment described
above will be apparent to those skilled in the art. It is
intended that the foregoing description be regarded as
illustrative rather than limiting, and that it is the following
claims which are intended to define the scope of the in-
vention.

Claims

1. An apparatus for cutting spirally formed pipe (23),
wherein the pipe (23) moves in an axial direction
and rotates while it is being formed, comprising:

an inner, rotatable knife (80) positioned inside
the pipe (23);
an outer, rotatable knife (110) positioned out-
side the pipe (23);
a pipe support assembly (230) positioned out-
side of the pipe (23) in a fixed radial position
with respect to the pipe (23), said support as-
sembly (230) being maintained in a fixed posi-
tion during the pipe forming process;
means (116) for moving the outer knife (110) to
a position where it overlaps the inner knife (80);
and
guide means (95) for allowing the inner knife
(80), the outer knife (110), and the support as-
sembly (230) to move in the axial direction of
the pipe (23), so that the inner and outer knifes
(80, 110) will cooperate to cut the pipe (23)
when the outer knife (110) overlaps the inner
knife (80) and the pipe (23) moves axially and
rotates between the inner and outer knives (80,
110), characterised in that the support as-
sembly (230) comprises a support sleeve (231)
and a support sleeve holder (232).

2. The apparatus of claim 1, wherein said pipe (23)
has a predetermined diameter and said support as-
sembly (230) has an inner diameter greater than the
diameter of the pipe (23).

3. The apparatus of claim 1, wherein the support as-
sembly (230) surrounds the circumference of the
pipe (23).

4. The apparatus of claim 1, wherein the support
sleeve (231) further comprises an angled edge
(240) for preventing the pipe (23) from jamming as
it is cut.

5. The apparatus of claim 1, wherein the support as-
sembly (230) further comprises a recessed portion
(238) defining a gap for allowing the outer knife
(110) to engage the pipe (23).

6. The apparatus of claim 1, wherein the support as-
sembly (230) further comprises a tapered receiving
edge (237).

7. An apparatus for cutting spirally formed pipe (23),
wherein the pipe (23) moves in an axial direction
and rotates while it is being formed, comprising:

a rotatable boom (81) to be positioned inside
the pipe (23);
an inner knife (80) secured to the boom and
adapted to rotate with the boom (81);
an outer, rotatable knife (110) positioned out-
side the pipe (23);
a pipe support assembly (230) positioned out-
side of the pipe, said pipe support assembly
(230) radially fixed with respect to the pipe (23),
said support assembly (230) being maintained
in a fixed position during the pipe forming proc-
ess;
means (116) for moving the outer knife (110) to
a position where it overlaps the inner knife (80);
and
guide means (95) for allowing the boom (81),
the inner knife (80), the outer knife (110), and
the support assembly (230) to move in the axial
direction of the pipe (23), so that the inner and
outer knives (80, 110) will cooperate to cut the
pipe (23) when the outer knife (110) overlaps
the inner knife (80) and the pipe (23) moves ax-
ially and rotates between the inner and outer
knives (80, 110), characterised in that the
support assembly (230) comprises a support
sleeve (231) and a support sleeve holder (232).

8. The apparatus of claim 7, wherein the inner knife
(80) and the outer knife (110) are adapted to be ro-
tationally driven by contact with the rotating pipe
(23).

9. An apparatus for forming and cutting spiral pipe
from a metal strip (15), wherein the pipe (23) moves
in an axial direction and rotates while it is being
formed, comprising:

a pivotable, passively rotatable mandrel (60);
a forming head (29) having a lateral bore (30);
means for driving the metal strip (15) around
the mandrel (60) and inside the lateral bore (30)
of the forming head (29) into a spiral cylinder
wherein the outer edges of the strip (15) mate;
means detached from the mandrel (60) for
compressing the mated edges of the strip (15)
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to form a lockseam in a spiral pipe (23);
a rotatable boom (81) positioned inside the
mandrel (60);
an inner knife (80) secured to the boom and
adapted to rotate with the boom (81);
an outer, rotatable knife (110) positioned out-
side the mandrel (60);
a pipe support assembly (230) positioned out-
side of the mandrel (60) in a fixed radial position
with respect to the pipe (23), said support as-
sembly (230) being maintained in a fixed posi-
tion during the pipe forming process;
means (116) for moving the outer knife (110) to
a position where it overlaps the inner knife (80);
and
guide means (95) for allowing the boom (81),
the inner knife (80), the outer knife (110), and
the support assembly (230) to move in the axial
direction of the pipe (23), so that the inner and
outer knives (80, 110) will cooperate to cut the
pipe (23) when the outer knife (110) overlaps
the inner knife (80) and the pipe (23) moves ax-
ially and rotates between the inner an outer
knives (80, 110), characterised in that the
support assembly (230) comprises a support
sleeve (231) and a support sleeve holder (231).

10. The apparatus of claim 7, wherein the outer knife
(110) is positioned outside the pipe (23) opposite
said inner knife (80), and said pipe support assem-
bly (230) being adapted to minimize deflection of
the pipe (23) away from the outer knife (110).

11. The apparatus of claim 10, wherein the support as-
sembly (230) further comprises a support sleeve
(231) and a support sleeve holder (232).

12. The apparatus of claim 10, wherein said pipe (23)
has a predetermined diameter and said support as-
sembly (230) has an inner diameter greater than the
diameter of the pipe (23).

13. The apparatus of claim 12, wherein the inner diam-
eter of the support assembly (230) is 0,254 mm
(0.010 inches). greater than the diameter of the pipe
(23).

14. The apparatus of claim 10, wherein the support as-
sembly (230) surrounds the circumference of the
pipe (23).

15. The apparatus of claim 11, wherein the support
sleeve (231) further comprises an angled edge
(240) for preventing the pipe (23) from jamming as
it is cut.

16. The apparatus of claim 10, wherein the support as-
sembly (230) further comprises a recessed portion

(238) defining a gap for allowing the outer knife
(110) to engage the pipe (23).

17. The apparatus of claim 10, wherein the support as-
sembly (230) further comprises a tapered receiving
edge (237).

Patentansprüche

1. Vorrichtung zum Schneiden von spiralförmig ge-
formtem Rohr (23), wobei sich das Rohr (23) in ei-
ner axialen Richtung bewegt und sich dreht, wäh-
rend es geformt wird, die umfasst:

ein inneres drehbares Messer (80), das im In-
neren des Rohrs (23) angeordnet ist;

ein äußeres drehbares Messer (110), das au-
ßerhalb des Rohrs (23) angeordnet ist;

eine Rohr-Stützbaugruppe (230), die außer-
halb des Rohrs (23) in einer unveränderlichen
radialen Position in Bezug auf das Rohr (23)
angeordnet ist, wobei die Stützbaugruppe
(230) während des Rohr-Formvorgangs In ei-
ner unveränderlichen Position gehalten wird;

eine Einrichtung (116), mit der das äußere Mes-
ser (110) an eine Position bewegt wird, an der
es das innere Messer (80) überdeckt; und

eine Führungseinrichtung (95), die es dem in-
neren Messer (80), dem äußeren Messer (110)
und der Stützbaugruppe (230) ermöglicht, sich
in der axialen Richtung des Rohrs (23) zu be-
wegen, so dass das innere und das äußere
Messer (80, 110) zusammenwirken und das
Rohr (23) schneiden, wenn das äußere Messer
(110) das innere Messer (80) überdeckt, und
sich das Rohr (23) axial bewegt und zwischen
dem inneren und dem äußeren Messer (80,
110) dreht, dadurch gekennzeichnet, dass
die Stützbaugruppe (230) des Weiteren eine
Stützbuchse (231) und einen Stützbuchsen-
Halter (232) umfasst.

2. Vorrichtung nach Anspruch 1, wobei das Rohr (23)
einen vorgegebenen Durchmesser hat und die
Stützbaugruppe (230) einen Innendurchmesser
hat, der größer ist als der Durchmesser des Rohrs
(23).

3. Vorrichtung nach Anspruch 1, wobei die Stützbau-
gruppe (230) den Umfang des Rohrs (23) um-
schließt.

4. Vorrichtung nach Anspruch 1, wobei die Stützbuch-
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se (231) des Weiteren eine Winkelkante (240) um-
fasst, die verhindert, dass das Rohr (23) fest-
klemmt, während es geschnitten wird.

5. Vorrichtung nach Anspruch 1, wobei die Stützbau-
gruppe (230) des Weiteren einen ausgesparten Ab-
schnitt (238) umfasst, der einen Zwischenraum bil-
det, der es dem äußeren Messer (110) ermöglicht,
mit dem Rohr (23) in Eingriff zu kommen.

6. Vorrichtung nach Anspruch 1, wobei die Stützbau-
gruppe (230) des Weiteren eine abgeschrägte Auf-
nahmekante (237) umfasst.

7. Vorrichtung zum Schneiden von spiralförmig ge-
formtem Rohr (23), wobei sich das Rohr (23) in ei-
ner axialen Richtung bewegt und dreht, während es
geformt wird, die umfasst:

einen drehbaren Ausleger (81), der im Inneren
des Rohrs (23) zu positionieren ist;

ein inneres Messer (80), das an dem Ausleger
(81) befestigt ist und sich mit dem Ausleger (81)
dreht;

ein äußeres drehbares Messer (110), das au-
ßerhalb des Rohrs (23) angeordnet ist;

eine Rohr-Stützbaugruppe (230), die außer-
halb des Rohrs angeordnet ist, wobei die Rohr-
Stützbaugruppe (230) in Bezug auf das Rohr
(23) radial fixiert ist und die Stützbaugruppe
(230) während des Rohr-Formvorgangs in ei-
ner unveränderlichen Position gehalten wird;

eine Einrichtung (116), mit der das äußere Mes-
ser (110) an eine Position bewegt wird, an der
es das innere Messer (80) überdeckt; und

eine Führungseinrichtung (95), die es dem
Ausleger (81), dem inneren Messer (80), dem
äußeren Messer (110) und der Stützbaugruppe
(230) ermöglicht, sich in der axialen Richtung
des Rohrs (23) zu bewegen, so dass das innere
und das äußere Messer (80, 110) zusammen-
wirken und das Rohr (23) schneiden, wenn das
äußere Messer (110) das innere Messer (80)
überdeckt und sich das Rohr (23) axial bewegt
und zwischen dem inneren und dem äußeren
Messer (80, 110) dreht, dadurch gekenn-
zeichnet, dass die Stützbaugruppe (230) eine
Stützbuchse (231) und einen Stützbuchsen-
Halter (232) umfasst.

8. Vorrichtung nach Anspruch 7, wobei das innere
Messer (80) und das äußere Messer (110) durch
Kontakt mit dem sich drehenden Rohr (23) drehend

angetrieben werden.

9. Vorrichtung zum Formen und Schneiden von Spi-
ralrohr aus einem Metallband (15), wobei sich das
Rohr (23) in einer axialen Richtung bewegt und sich
dreht, während es geformt wird, die umfasst:

einen schwenkbaren, passiv drehbaren Dom
(60);

einen Formkopf (29) mit einer Längsbohrung
(30);

eine Einrichtung, mit der das Metallband (15)
um den Dom (60) herum und im Inneren der
Längsbohrung (30) des Formkopfes (29) zu ei-
nem spiralförmigen Zylinder bewegt wird, wo-
bei die äußeren Ränder des Bandes (15) in Ein-
griff sind;

eine Einrichtung, die von dem Dom (60) ge-
trennt ist, um die in Eingriff befindlichen Ränder
des Bandes (15) zusammenzudrücken und ei-
nen Falz in einem Spiralrohr (23) auszubilden;

einen drehbaren Ausleger (81), der im Inneren
des Dorns (60) angeordnet ist;

ein inneres Messer (80), das an dem Ausleger
(81) befestigt ist und sich mit dem Ausleger (81)
dreht;

ein äußeres drehbares Messer (110), das au-
ßerhalb des Dorns (60) angeordnet ist;

eine Rohr-Stützbaugruppe (230), die außer-
halb des Dorns (60) in einer unveränderlichen
radialen Position in Bezug auf das Rohr (23)
angeordnet ist, wobei die Stützbaugruppe
(230) während des Rohr-Formvorgangs in ei-
ner unveränderlichen Position gehalten wird;

eine Einrichtung (116), mit der das äußere Mes-
ser (110) an eine Position bewegt wird, an der
es das Innere Messer (80) überdeckt; und

eine Führungseinrichtung (95), die es dem
Ausleger (81), dem inneren Messer (80), dem
äußeren Messer (110) und der Stützbaugruppe
(230) ermöglicht, sich in der axialen Richtung
des Rohrs (23) zu bewegen, so dass das innere
und das äußere Messer (80, 110) zusammen-
wirken und das Rohr (23) schneiden, wenn das
äußere Messer (110) das innere Messer (80)
überdeckt und sich das Rohr (23) axial bewegt
und zwischen dem inneren und dem äußeren
Messer (80, 110) dreht, dadurch gekenn-
zeichnet, dass die Stützbaugruppe (230) eine
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Stützbuchse (231) und einen Stützbuchsen-
Halter (232) umfasst.

10. Vorrichtung nach Anspruch 7, wobei das äußere
Messer (110) außerhalb des Rohrs (23) gegenüber
dem inneren Messer (80) angeordnet ist und die
Rohr-Stützbaugruppe (230) Durchbiegen des
Rohrs (23) von dem äußeren Messer (110) weg auf
ein Minimum verringert.

11. Vorrichtung nach Anspruch 10, wobei die Stützbau-
gruppe (230) des Weiteren eine Stützbuchse (231)
und einen Stützbuchsen-Halter (232) umfasst.

12. Vorrichtung nach Anspruch 10, wobei das Rohr (23)
einen vorgegebenen Durchmesser hat und die
Stützbaugruppe (230) einen Innendurchmesser
hat, der größer ist als der Durchmesser des Rohrs
(23).

13. Vorrichtung nach Anspruch 12, wobei der Innen-
durchmesser der Stützbaugruppe (230) 0,254 mm
(0,010 Inch) größer ist als der Durchmesser des
Rohrs (23).

14. Vorrichtung nach Anspruch 10, wobei die Stützbau-
gruppe (230) den Umfang des Rohrs (23) um-
schließt.

15. Vorrichtung nach Anspruch 11, wobei die Stütz-
buchse (231) des Weiteren eine Winkelkante (240)
umfasst, die verhindert, dass das Rohr (23) fest-
klemmt, während es geschnitten wird.

16. Vorrichtung nach Anspruch 10, wobei die Stützbau-
gruppe (230) des Weiteren einen ausgesparten Ab-
schnitt (238) umfasst, der einen Zwischenraum bil-
det, der es dem äußeren Messer (110) ermöglicht,
mit dem Rohr (23) in Eingriff zu kommen.

17. Vorrichtung nach Anspruch 10, wobei die Stützbau-
gruppe (230) des Weiteren eine abgeschrägte Auf-
nahmekante (237) umfasst.

Revendications

1. Appareil de coupe d'un tube (23) formé en spirale,
dans lequel le tube (23) se déplace en direction
axiale et tourne lorsqu'il est mis en forme,
comprenant :

un couteau rotatif interne (80) placé à l'intérieur
du tube (23),
un couteau rotatif externe (110) placé à l'exté-
rieur du tube (23),
un ensemble (230) de support de tube disposé
à l'extérieur du tube (23) en position radiale fixe

par rapport au tube (23), l'ensemble de support
(230) étant maintenu en position fixe pendant
l'opération de mise en forme de tube,
un dispositif (116) de déplacement du couteau
externe (110) vers une position dans laquelle il
recouvre le couteau interne (80),
un dispositif de guidage (95) destiné à permet-
tre au couteau interne (80), au couteau externe
(110) et à l'ensemble de support (230) de se
déplacer dans la direction axiale du tube (23),
de sorte que les couteaux interne et externe
(80, 110) coopèrent en coupant le tube (23)
lorsque le couteau externe (110) recouvre le
couteau interne (80) et le tube (23) se déplace
axialement et tourne entre les couteaux interne
et externe (80, 110), caractérisé en ce que
l'ensemble de support (230) comporte un man-
chon de support (231) et un organe (232) de
maintien du manchon de support.

2. Appareil selon la revendication 1, dans lequel le tu-
be (23) a un diamètre prédéterminé et l'ensemble
de support (230) a un diamètre interne supérieur
au-diamètre du tube (23).

3. Appareil selon la revendication 1, dans lequel l'en-
semble de support (230) entoure la circonférence
du tube (23).

4. Appareil selon la revendication 1, dans lequel le
manchon de support (231) comporte en outre un
bord incliné (240) destiné à empêcher le coince-
ment du tube (23) lorsqu'il est coupé.

5. Appareil selon la revendication 1, dans lequel l'en-
semble de support (230) comporte en outre une
partie évidée (238) qui délimite un espace destiné
à permettre au couteau externe (110) d'être au con-
tact du tube (23).

6. Appareil selon la revendication 1, dans lequel l'en-
semble de support (230) comporte en outre un bord
incliné de réception (237).

7. Appareil de coupe d'un tube mis en forme en spirale
(23), dans lequel le tube (23) se déplace dans la
direction axiale et tourne pendant qu'il est mis en
forme, comprenant :

une flèche rotative (81) destinée à être placée
à l'intérieur du tube (23),
un couteau interne (80) fixé à la flèche (81) et
destiné à tourner avec la flèche (81),
un couteau externe rotatif (110) positionné en
dehors du tube (23),
un ensemble (230) de support de tube disposé
en dehors du tube, l'ensemble de support de
tube (230) étant fixé radialement par rapport au
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tube (23), l'ensemble de support (230) étant
maintenu en position fixe pendant l'opération
de mise en forme du tube,
un dispositif (116) de déplacement du couteau
externe (110) vers une position dans laquelle il
recouvre le couteau interne (80), et
un dispositif de guidage (95) destiné à permet-
tre à la flèche (81), au couteau interne (80), au
couteau externe (110) et à l'ensemble de sup-
port (230) de se déplacer dans la direction axia-
le du tube (23), de sorte que les couteaux in-
terne et externe (80, 110) coopèrent pour cou-
per le tube (23) lorsque le couteau externe
(110) recouvre le couteau interne (80) et le tube
(23) se déplace axialement et tourne entre les
couteaux interne et externe (80, 110), caracté-
risé en ce que l'ensemble de support (230)
comporte un manchon de support (231) et un
organe (232) de maintien du manchon de sup-
port.

8. Appareil selon la revendication 7, dans lequel le
couteau interne (80) et le couteau externe (110)
sont destinés à être entraînés en rotation par con-
tact avec le tube rotatif (23).

9. Appareil de mise en forme et de coupe d'un tube
spiralé formé à partir d'une bande métallique (15),
dans lequel le tube (23) se déplace en direction
axiale et tourne au cours de sa mise en forme,
comprenant :

un mandrin pivotant (60) destiné à tourner pas-
sivement,
une tête de mise en forme (29) ayant un trou
latéral (30),
un dispositif d'entraînement de la bande métal-
lique (15) autour du mandrin (60) et à l'intérieur
du trou latéral (30) de la tête de mise en forme
(29) qui forme un cylindre spiralé tel que les
bords externes de la bande (15) se rejoignent,
un dispositif séparé du mandrin (60) et destiné
à comprimer les bords de la bande (15) qui se
rejoignent pour former un raccord bloqué dans
le tube spiralé (23),
une flèche rotative (81) disposée à l'intérieur du
mandrin (60),
un couteau interne (80) fixé à la flèche (81) et
destiné à tourner avec la flèche (81),
un couteau rotatif externe (110) disposé à l'ex-
térieur du mandrin (60),
un ensemble (230) de support de tube disposé
en dehors du mandrin (60) en position radiale
fixe par rapport au tube (23), l'ensemble de
support (230) étant maintenu en position fixe
pendant l'opération de mise en forme du tube,
un dispositif (116) destiné à déplacer le couteau
externe (110) vers une position dans laquelle il

recouvre le couteau interne (80), et
un dispositif de guidage (95) destiné à permet-
tre à la flèche (81), au couteau interne (80), au
couteau externe (110) et à l'ensemble de sup-
port (230) de se déplacer dans la direction axia-
le du tube (23), afin que les couteaux interne et
externe (80, 110) coopèrent en coupant le tube
(23) lorsque le couteau externe (110) recouvre
le couteau interne (80) et le tube (23) se dépla-
ce axialement et tourne entre les couteaux in-
terne et externe (80, 110),

caractérisé en ce que l'ensemble de support
(230) comporte un manchon de support (231) et un
organe (232) de maintien du manchon de support.

10. Appareil selon la revendication 7, dans lequel le
couteau externe (110) est disposé en dehors du tu-
be (23) en face du couteau interne (80), et l'ensem-
ble de support de tube (230) est destiné à réduire
le fléchissement du tube (23) à distance du couteau
externe (110).

11. Appareil selon la revendication 10, dans lequel l'en-
semble de support (230) comporte en outre un man-
chon de support (231) et un organe (232) de main-
tien du manchon de support.

12. Appareil selon la revendication 10, dans lequel le
tube (23) a un diamètre prédéterminé et l'ensemble
de support (230) a un diamètre interne supérieur au
diamètre du tube (23).

13. Appareil selon la revendication 12, dans lequel le
diamètre interne de l'ensemble de support (230) est
supérieur de 0,254 mm (0,010 pouce) au diamètre
du tube (23).

14. Appareil selon la revendication 10, dans lequel l'en-
semble de support (230) entoure la circonférence
du tube (23).

15. Appareil selon la revendication 11, dans lequel le
manchon de support (231) comporte en outre un
bord incliné (240) destiné à empêcher le coince-
ment du tube (23) lorsqu'il est coupé.

16. Appareil selon la revendication 10, dans lequel l'en-
semble de support (230) comporte en outre une
partie évidée (238) qui délimite un espace destiné
à permettre au couteau externe (110) de coopérer
avec le tube (23).

17. Appareil selon la revendication 10, dans lequel l'en-
semble de support (230) comporte en outre un bord
incliné de réception (237).
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